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Abstract: This paper introduces the idea of a systemic issue of misrepresentation of
certain factors in the design process that could lead to ignoring the complexity and
possible impact of some design actions and artefacts in the system. By analyzing different cases from literature, professional practice, and design research, a framework
of initial analysis of the different factors that can assess some of the complexity of a
project is presented, and a reflection is made regarding their significance and the elements they could evaluate from different cases.
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1. Introduction
Design action has historically taken the role as a practice of creative solution generation that
facilitates the viability of enterprises, projects, and systems (Muratovski, 2015). As sociotechnical systems have evolved, also problems have become more complex in definition, as
Banathy states, in a world of complex social scenarios the role of design has shifted to address the more abstract space of problem definition (1996). Although this transformation
has modified the perception that many disciplines have of design, the role of design and designers has in many cases stayed connected to the use of creative, critical, and actionable
methods, that can reach easy, achievable actions that seem to address the problem with desirability and aesthetics in mind.
A significant issue of this trend is described by Natasha Iskander (2018) when she argues
about the conservative nature of design thinking and how it works as a superficial action
that does not observe or challenge the preexistent forces, but rather assumes them as a
given nature of the system, and therefore, design becomes a facilitator of the Status Quo of
the system. In terms of Gilbert Simondon (1958), the tensions of a system can be reduced by
a process of continuous improvement that allow for the system to continue moving, yet
these improvements move us away from recognizing and addressing the origin of those tensions and a possible disruptive transformation.
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Although this issue seems just present in the commercialized idea of Design Thinking as a
generalized practice for other disciplines, it is arguably an issue in design education and
practice, where designers are asked to make quick judgements and take rapid decisions regarding the configuration of the world based on innovation and desirability of a project. This
conservative principle of design might be an advantage for many circumstances when looking for viability in the actions that need to be implemented, but the underlying question is
whether this is implicit to the design process or just a misinterpretation based on the success of the model and the easiness that it brings to complex problems?
This lack of preoccupation with the impact of the actions proposed in design practices that
was criticized by Papaneck (1985) opposes to the tradition of Life Cycle Impact Assessment
methods that are widely described in scientific practices. Based on the observation of the
multiple cases of failure of design in complex long-term problems, this paper argues that
there might be an issue defined by a lack of understanding of the possible implications of the
role of designers and the designed objects inside a system, and therefore a need for an initial systemic assessment process that can lead to determine the level of impact of the work
we are doing.

2. Systemic assessment of impact
The recent realization that we live in a limited system and that the impact of human practices on it can be incremental and cumulative towards a systemic failure (Scheffer et al.,
2001) have led to the need for models that can quantify the level of stress that a practice
poses to the system (Bjørn & Hauschild, 2015), giving origin to the Life Cycle Impact Assessment methods (LCIA). Although these ideas have formalized over the years as structured
methods to measure the impact of large-scale actions on the ecosystem, these forms of assessment are resource consuming, fail to contextualize the limits of the system (Ryberg et
al., 2016) and, as Colten and Hemmerling (2014) points out, they lack a representation of socio-cultural factors.
Most of these issues have been addressed by scholars, leading to the emergence of notions
like the Planetary Boundary (Ryberg et al., 2016) as a contextual reference for LCIA, as well
as the idea of a Social Life Cycle Assessment (SLCA) (Jørgensen et al., 2008) and Social Impact
Assessment (SIA) (Walker, 2010). Nevertheless, these methods are still time and resource
consuming and are usually implemented in the planning stage of the process, and mostly related to the inclusion of critical and scientific practices on those projects. For design practices is very uncommon that designers are involved in those stages of the projects, and
therefore they need to rely on the responsibility that planners and organizers assumed for
each project, disregarding a possible critical view that can provide a filter point to projects
that have not acknowledge the need for a higher level of evaluation of possible repercussions of the actions determined for them.
Recognizing that design academic formation does not seek to address scientific methods of
systemic assessment, design researchers and practitioners have decided for more intuitive,
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rapid methods of analysis of systemic problems, like visualization (Sevaldson, 2011) or Systemic Analysis (Keating, Kauffmann & Dryer, 2001), where problems are mapped based on
the structure of the system that encompasses them. These methods are very useful, but not
widely used, therefore, many design schools and practices still assume a small impact of the
action of design, especially for traditional disciplines like graphic and industrial design, as
well as the responsibility of other disciplines on assessing that impact prior or after the intervention of design. This might imply the need for a rapid method for assessment of possible
impact of a design project based on the analysis of basic systemic elements that can provide
design teams with a preventive review of cases where a full assessment might be required.

3. Design cases of study
Although there are several methods of assessment of systemic and social impact, it is also
patent the many issues of unintended repercussions that some design cases present. And
even though there are many causes for those failures, it is arguable than an assessment of
the systemic complexity of the situation could have provided a better view of the intrinsic
need for a better evaluation of the cases. Cases of high complexity like public infrastructure
design, where the impact is evident can be observed as examples, but the same argument
can be extended to many cases of design where messages, objects, or environments have
had a great impact in our society without the proper prior analysis of the repercussion of
those objects on our socio-technical ecosystem.

3.1 Transmilenio and civic behaviour
As an exemplar, in the case of Transmilenio, the public transportation system project of the
city of Bogotá, Colombia, subsequent research has recognized the different repercussions
that, at least in some degree, have arisen from the implementation of this transportation infrastructure in the city of Bogotá, that extended from the urbanistic perspective into the socio-economic.
Initial research during the first years of the implementation of the system showed a reduction on crime rates on the areas where the new infrastructure was constructed (MorenoGarcía, 2005). This study references one of the initial rationales for the infrastructure, that
was the perceived improvement of social conditions for living in the city of Bogotá, idea that
is clearly express by their organization (Transmilenio, 2012) and that, as proposed by Wilson
and Kelling (1982) on their theory of ‘Broken Windows’, it represents one of the active ways
to prevent crime at the policy-making levels.
Olarte-Bacares (2014) explains that even though it is possible to observe a certain reduction
of the crime rate in some of the areas where the infrastructure was built, the distribution of
that reduction is not homogeneous, and that the effect might not be distributed in the same
way to all areas of the city. He points out that:
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“Even if a causality relation is demonstrated for some corridors of Transmilenio, it suggests that the impact of public transport improvements on crime rates for each zone of
the city is not unidirectional.” (Olarte-Bacares, 2014 p.16)

This uneven distribution of the expected improvement on the habitants of the city reflects
other social problems that exceed the scope of the action or infrastructure, but also points
to the question regarding the distribution of agency surrounding the solutions or policies
that is given to all sectors of a society and the possible negative repercussions that these actions can have in a longer term.
In the same sense, we can observe how years after this initial analysis, there was a registered change in users’ behavior inside the system, that could still be observed inside the
transportation system, of aggressive responses against the infrastructure and between users. This change in behavior conflicts with the idea that such a significant action of public infrastructure could become an engine for social transformation and instead, as argued by
Moreno-Luna (2016) becoming a cause of social inequality inside the city of Bogotá. Other
studies even define Transmilenio as a direct factor of perceived violence and insecurity in
the city (Cámara de Comercio de Bogotá, 2015).
This significant change in the perception of Transmilenio as a social actor in the city correlates with the expansion of the system and the failure in simple systemic factors, like predictability, coverage and accessibility (Ramirez, 2012), and raises an initial question of this
research: If the constructed world is so determining in the way we behave and interact as a
society, how do we improve the tools we have, so we can better determine its design and
construction?
Even though in the case of Transmilenio we can attribute some of the causes to the planning
and social distribution of agency, there are numerous cases of infrastructure failure based
on the unalignment of the needs and values of the group to which the infrastructure was designed and the intentions of the decision-makers.
In that sense, Ruhleder and Star (1996) argue, that infrastructure exists as part of a tension
between the specific needs and practices of a community and the centralized intention of
the structures of government to facilitated those. And although this sounds like a bilateral
relationship of action and communication, it is in fact a system of many stakeholders with
different needs, intentions, and agency, all of them pulling towards a specific configuration
of that infrastructure, and usually a centralized power with politics on its own.
On an ideal scenario, the intentions, values, and the situated knowledge that represent the
past and present of communities, the trends, patterns, and lenses used to produce an image
of both the present and the future system are incorporated into the process of design of the
intended infrastructure, and the role of the government moves between a facilitator of the
intended future of the community and a mediator with the interests of others. These foundational characteristics of the communities are a significant part of what have produced
their ‘world-views’ or ‘Cosmo-visions’, therefore, any image of the future used on a design
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process (Banathy, 1996) that fails to incorporate those views will produce a natural resistance on the implementation process.
For example, many local communities in Colombia are from pre-Hispanic native American
descent, therefore, their visions are still based on a sustainable and systemic views of the
world, where nature was not defined as a set of human resources, but as a living organism,
and the role of humans to maintain its balance, and where collaboration among community
members instead of individual growth is a desirable objective. Escobar (2007) comments
“…alternative political ecology, based on notions of sustainability, autonomy, diversity and
alternative economies that do not conform to the mainstream discourse of development”
(p. 21) referring to the vision proposed by local black communities in Colombia on their process of trying to define their idea of future, and proving a systemic dislocation between large
scale politics and the real intention of communities.
This definition sets the problem of infrastructure on a deep relationship with policymaking
and policy-design, and policy as the basic infrastructure that allows the action on the community scale level. And yet, many policymakers still try to implement policies that are foreign to the reality of these communities, disregarding the lessons of the past. The implantation of policies and infrastructures that are based on foreign worldviews may produce unintended (or not) negative effects; as Isenberg (1992) points out, the imposition of modern
19th Century worldview of the evolutionary struggle of the species facing the cruelty of nature and the need for individual survival as the ‘fittest’ might have come with devastating
consequences, like the near eradication of both American buffaloes and Native-American
communities.
All these principles are embedded in communities and born through their relationship with
the real world, but in the process of policymaking and infrastructure design are not commonly acknowledged as possible factors to seek the transformation of the current system or
even the reframing of notions like development or the underlying economic and political
models that supports them. Woolthuis, Lankhuizen, & Gilsing (2005) explain this dislocation
between policies, situated values and knowledge as a “Soft Institutional Failure” and argue
that policy designers must overcome those to be able to implement the desired policy, disregarding the possible importance of these principles in the constructions of policies. Others,
like Skelcher, Mathur & Smith (2005) argue for a participatory process for policy design, that
allow communities to part on the definition of their future, but even in the participatory approach the role of communities is reduced to the production of ideas for policymaking, leaving outside the discussion if there is a real common view of the future, and if those policies
are just patches sawed on a defective system.

3.2 Playpumps and sustainable water sourcing
The same principle of unalignment that we can observe in the policy level exists also in the
design level, where communities are seen as users or data providers rather than central actors in the process. This excessive intention of control of designers, architects and urbanist
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leads to projects where innovation and design are the center, and the needs of communities
are relegated to a brief.
Many social innovation projects that use commercialized design methods for innovation,
where studies and participation are limited to an inspiration process that creates insights
and opportunities, and the role of the designer as an expert is based on the imposition of
flashy solutions that seek to indulge the ego of the designer. In reference to that Borland
(2011) suggests that in these cases designers prioritize the intentions of first world audiences over the needs of developing world users. Borland frames this comment inside the
analysis that he presented of the project “PlayPumps”, where the design team presented an
‘innovative’ solution to the design of the water pumps for African countries.
In their proposal, the “PlayPumps” project suggests that the required energy for pumping
water in community wells could be harvested from children’s playgrounds, addressing two
community problems at the same time. Regardless the high appraise received by this project
in design communities, according to Boland’s research, local communities who were using
this infrastructure reported serious concerns about the nature and values connected with
the proposed interaction:
“Both UNICEF’s and SKAT’s reports observe that adults are frequent users of the PlayPump. Because both the pumping rate of the system and the number of people it can
supply are exaggerated several-fold, children’s play cannot produce enough water to
meet the needs of the community, and so adults – uniformly women – must operate
the PlayPump’s roundabout. They do this by standing next to the roundabout and
turning it by hand (Obiols & Erpf 2008).” (Borland, 2011 p.172)

In essence, according to Borland’s research, the roundabouts do not recognize that kids are
not the main users, they failed to properly consult the community before their installation
and are painful and undignified for adults to use (2011, p.181).
If design is indeed a holistic process of understanding and transformation of reality based on
a specific view of the world, and that both the understanding and the possible implications
of design actions are supposed to be happening on a systemic level (Sevaldson, 2017), we
should not be looking only into the production of artifacts to support the implementation of
one single view of the future, or to ease transitions into what some stakeholders assume as
the right direction. We should be able to reframe those notions of the future, to include the
reality of the communities that we are working for, considering possible game-changing actions intended as catalyzers to the large-scale transformation of the current system, and if
Escobar’s (2012) argument of “Design has doubtlessly been a central political technology of
modernity” (p. 5), design should also have a significant role leading us pass that notion of
modernity into a more inclusive view of the world.
It seems evident that these cases portrait an issue of unalignment with the values and
worldviews between decision-makers, designers, and the actual communities who are
served in the process, this issue might be related to a colonialist nature of many forms of
knowledge, including academic and designerly, and although more visible in the context of
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the global-south, it relates to the structures of power that Iskander refers to. These issues
should be address by design, and one possible way is by increasing the resolution (information) of the images of the past, present, and future of the system.

4. Systemic balance: Between viability and responsibility
Every design project is a search for action, for a definition of what Nelson and Stolterman
(2003) define as the configuration of the not-yet-existing. Design, therefore, operates in the
limit of what is ready to become tangible based on the forces and possibilities of the system.
This principle of design is what has attracted other disciplines to adopt its methodologies as
a daily life tool to get things done. It is part of the reason why one Simon (1969) and Voros
(2003) describe its action on a probabilistic field, where design search for a possible and viable solution that is preferred by the stakeholders or decision-makers, instead of a preferable
scenario for a community.
But how can design find a balance between responsible actions in the world and the actionable nature that has define its success?

3.1 Addressing uncertain factors
An initial analysis of these cases leads to define as some of the possible causes for the failure
of the projects the lack of alignment with the values of the stakeholders, the opposed views
of the world, and different goals for the future.
We might refer to these cases as what Rittel and Webber (1973) define as ‘Wicked Problems’, since they are hard to define, include many human intentions, and they are highly interconnected. This definition can also be described by a high level of uncertainty and complexity in the system; and although the idea of complex social systems has become a very
convenient way to describe social systems, the definition of Edmonds (1999) of complexity
seems more relevant, where all natural (or social) systems are complex by nature, and the
definition of complexity is born from our inability to predict them. As Edmonds states, models of reality map as much information as needed and not as available in the system, and
only when models fail to predict or describe reality, we go back to the source to collect more
data; as a result of that process, we define those systems as complex.
Social scenarios are complex by nature, because their level of unpredictability, yet design
process address them by simplification, leading to constant failures. One possible approach
is to increase the process of mapping of the system even when there seems to be no reason
to do so. De la Rosa and Ruecker (2020) have proposed the use of different techniques to increase the resolution of data of the map of intention, actors, and interactions of the future
system; more specifically, the displacement of the goal-oriented process of design to induce
the observation of the periphery of the problem, and the possible arising interconnections.
In their work presented regarding community deliberation to improve the design process of
infrastructure design, de la Rosa, Ruecker and Giraldo Nohora (2021), we can observe how
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the structure of the project changes as new definitions of needs, values and intentions are
discovered by the process of deliberation and the confrontation between different views
and intentions. In the work with communities a clear definition of their values and intentions
becomes a foundational source of information and allows the creation of what Banathy describes as an “image of the future system” (1996), and in this case a high resolution one (figure 1).

Figure 1. This map of the future system surrounding an infrastructure project, shows how the community and the researchers expanded the systemic interconnections of the project through
collective prototyping, coding, and analysis. This image is part of the results of a participatory workshop developed by the author with a community (de la Rosa et al., 2021).

This process, as many other participatory efforts to create a better sense of needs, values,
and intentions can be portrait as a form of success in a world of design that seeks to find
simple actions in affordable times, yet it presents a significant investment of time, resources,
and effort from participants and other stakeholders.
Unfortunately, the allocation of resources for a process like one of these in a design project
where a viable solution is the goal reduces the ability to operate, so it is not possible for
every design process to address problems with this sort of methods. Therefore, we could argue that the design process is in need of better assessment tools that can allow practitioners
recognize whether simplification is a correct path or if there is a need for longer processes of
data collection and richer pictures of both the problem and the future system.
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3.2 Elements of analysis for systemic assessment
If we look at models like the Futures Cone introduced by Voros (2003) and the Futures Wheel
presented by Glenn (2009) we can see how the idea of time and action (in this case, designed actions) can be represented as a probabilistic cone of repercussions that emerge as
ramifications expanding in time and space into the system. Therefore, the elements of analysis should be represented as a multidimensional array of factors that provide information
about the current and future nature of the problem.
Glenn’s model of Futures Wheel (2009) provides an interesting initial approach, where designers and managers are asked to review possible repercussions of an intended decision to
review whether it makes sense to implement or not, and the possible actions required to
ameliorate the consequences. Yet this method is not problem-oriented and provides a frame
of analysis for decisions that are already in the final stage of the process, instead of recognizing the nature of the problem and the possible impact of the solution to apply the appropriate tools for the problem.
Another very useful description is presented by Jones (2014) when he argues that the role
change in the practice of design from traditional design to transformative design has led to
more complex scenarios, and although this observation presents a very accurate description
of the advance in the profession, it assumes complexity as a growing factor, rather than a
nature of every social system, and its definition, as argued before, as a process of balance
between a need for viability and an ability to forecast the result of the work of the designer.
Therefore, in order to propose a model of assessment that allow traditional designers and
transformative designers to evaluate the required level of complexity to be mapped in their
process it is necessary to avoid the definition of complexity as an implied nature of the role
and move to factors that emerge on complex scenarios that can provide a sense of elements
to evaluate in those scenarios where complexity is not commonly assumed.
If based on the initial observation we determine that cases of infrastructure design are by
nature complex, based on the implications they create for a large number of stakeholders,
we can turn to the seminal work of Ruhleder and Star (1996) in infrastructure design to try
to determine the factors of analysis.
On their work in the definition of the dimensions of infrastructure we can observe that
Reach and Scope, Embeddedness, Embodiment, and Tensions between Transparency and
Breakdown are initial elements to every infrastructure, also that they could represent some
principles of every design process, like their systemic, tangible, and interconnected nature.

3.3 Assessment factors
Observing the previously presented references we can infer an initial list of factors that can
be analyzed to create an assessment of the impact that the project is going to have in the
system and the need for traditional design methods or systemic mapping as design tools.
These elements are:
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1. Reach: A dimension of time that describes for how much time the problem or
intended action of design will last inside the system. A clear example of that is
public urban infrastructure, knowing that their time of existence is measured
in decades implies a higher impact in the system. In the same way a very simple solution like disposable cutlery might seem like a low impact project of design until we add the duration of plastic inside the system, therefore, a better
process of analysis in needed.
2. Size: The physical size of a project inside a system of limited resources defines
by principle a better planning and evaluation. This principle is well known by
urban planners and engineers.
3. Magnitude: A different approach to physical size resides in the magnitude of
the action. If we know that the proposed action or artefact to be produced
will be repeated in a large magnitude or amount, we can infer a large impact
in the system. Traditional design operated with the assumption that industrial
production was limited by local demand, but when a single needle is produced
in billions the impact of production, distribution and discarding implies a better understanding of the systemic principles.
4. Dissemination: Accompanying the previous concept, the magnitude is affected also by the dissemination of the artefact. Creating one image may not
apparently require a deep analysis from a graphic designer, but when that image reaches every single household in the world, like social media and fake
news, the stakes are higher and therefore a deeper analysis is needed.
5. Density: This factor implies intrinsic complexity of the solution proposed. As
for every project of multiple moving parts, requires deeper attention to the
forces and natures of each one. This principle applies to technical elements as
well as social and human ones. Policy making is a clear example of a dance of
tensions, forces, intentions, and resources, where simplification and rush can
only lead to failure.
6. Interconnectedness: The magnitude of a project can also be measured by the
bandwidth of its channels. The design of a simple piece of code might not
seem crucial, but if every single economic transaction goes through it, might
require serious evaluations of its function and embedded values.
7. Control: Although once a project is finished the level of control of the design
team falls dramatically. We can see that the control moves to other actors,
like users or stakeholders, but in some cases the project might imply a loss of
control by any human actor. This is the case of the design of a virus, although,
this might be with scientific and philanthropic intentions, once the control is
lost the repercussions are hard to forecast.
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8. Context: Although context or framework are almost always assumed as design
factors to evaluate, in many cases the socio-cultural factors and views of the
researchers, designers, and observers are not accounted for in the process of
analysis. Creating enough views and diversity for a project in times of deep
polarization seems even more necessary.
9. Inevitability: Like interconnectedness, when an artifact is necessary and unavoidable to a process its impact increases. When other paths or alternatives
can be taken or implemented, therefore the use of the artefact is optional and
its impact limited to preferability, but if it is the only paths for its users then
we are forcing its use on people like what happened in the ‘PlayPumps’ project.
10. Disruption: Finally, and following the work of Simondon (1958), we can assume that continuous improvement of the elements of the system reduces
small tensions inside the system while creates new ones of similar magnitude,
therefore, the impact is limited, but when the improvement disrupts the system, new forces that are hard to evaluate can emerge in the system, creating
higher level of impact to it. This is the principle that applies to many new technologies that while disruptive in positive ways have also brought significant
unintended consequences to the society.
These initial factors of analysis implemented as an assessment tool for junior designers
to diagnose possible complex problems that have been misrepresented could provide
arguments for a critical analysis of the project and a request for more research.

4. Discussion
While this initial list of factors is based on observation and analysis of both literature in the
subject as well as design cases and methodological work, it only presents an initial point of
reference and discussion for the academic community. It does not seek to replace quantitative methods like the LCIA or SIA, but to provide designers a framework to rapidly evaluate if
the projects they are involve in might require a deeper observation of hidden complexity.
Based on the cases presented as exemplars, it is also arguable that socio-cultural complexity
linked to colonial views and practices that might be embedded in design methods as well as
in academia, are a clear example of the unrepresented factors of complexity that are often
not included by designers in the process of analysis. Therefore, ignoring situated values and
intentions for the future of the communities that design is intended to serve.
Due to the limited resources that every project of design has, this framework for systemic
complexity assessment presents a possible point of evaluation for designers, to review some
of the unrecognized factors of a project that might suggest the need for a more meticulous
process of analysis and perhaps to seek for more resolution of the systemic mapping of the
problem.
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This set of factors has been used by the author to evaluate projects on academic environments, but one emerging trend is that in a world of mass production, mass media and highly
interconnected realities, very few projects can still be evaluated as low complexity and low
impact for the system, what creates a paradox for design practitioners and design educators:
Do we continue to encourage simplification of reality to defend one of the elements of success of design, or do we move into a more responsible education and action that encourages
projects to implement longer processes of evaluation and cocreation with stakeholders?
The deeply systemic nature of our current perception of the socio-technical system we inhabit and the consequences of our actions to the system call for better assessment of every
design project and better methods to map the complexity of collective futures that require
more perspectives, inclusion of different types of knowledge and more deliberative agency
of the stakeholders.
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